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(54) OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately laminate a 
substrate and an optical transmission member and at the 
same time uniformly maintain the gap between them. 
SOLUTION: An optical disk 1 is provided with a signal- 
recording region 8 where a recording layer 4 is formed 
on a main surface, a non-signal recording region 9 where 
no recording layer 4 is formed at the inner-periphery 
side of the signal-recording region 8, and a chucking 
region 10 with a central hole 2 as a center at further 
inner-periphery side. On a substrate 3, a first level 
difference part 1 1 where the non^signal recording region 
9 is allowed to project from the signal-recording region 
9, and a second level difference part 12 where the 
chucking region 10 is allowed to project from the non- 
signal recording region 9. are formed. As a result, the 
substrate 3 is formed so that the non- signal recording 
region 9 is thicker than the signal-recording region 8. 
and the chucking region 10 is thicker than the non-signal 
recording region 9. A sheet 6 that becomes a light- 
transmission layer 7 is laminated onto the first level difference part 1 1 via an adhesive layer 5. 
namely onto a surface where the non-signal recording region 9 is formed. The adhesive layer 5 
is formed between the signal-recording region 8 of the substrate 3 and a sheet 6. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dazoages caused by t:he use of this tremslation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely, 

2 **** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the optical recording medium characterized by a light transmission member sticking on this and coming to be united, 
and for the above-mentioned substrate having the level difference section made into the convex rather than the above-mentioned 
recording layer, and sticking the above-mentioned light transmission member on the level difference section concerned while a 
recording layer is fomried at least on a substrate. 

[Claim 2] It is the optical recording medium according to claim 1 characterized by coming to injection mold the above-mentioned 

substrate. 

[Claim 3] The above-mentioned level difference section is a record medium according to claim 1 characterized by being formed more 
highly 10 micrometers - 100 micrometers than the field in which the above-mentioned recording layer was formed. 
[Claim 4] The above-mentioned light transmission member is an optical recording medium according to claim 1 characterized by 
being the sheet which has the light transmission nature stuck through the glue line. 

[Claim 5] The above-mentioned sheet is an optical recording medium according to claim 4 characterized by consisting of 
thermoplastics. 

[Claim 6] It is the optical recording medium according to claim 4 characterized by coming to injection mold the above-mentioned 
sheet. 

[Claim 7] The above-mentioned sheet is an optical recording medium according to claim 4 characterized by being formed more thinly 
than the above-mentioned substrate. 

[Claim 8] The optical recording medium according to claim 4 characterized by forming the recording layer at least on the principal 
plane by the side of the above-mentioned glue line at the above-mentioned sheet. 

[Claim 9] The optical recording medium according to claim 8 characterized by forming the recording layer in both the principal plane 
side, respectively at the above-mentioned sheet. 

[Claim 1 0] The optical recording medium according to claim 4 with which the sum of the thickness of the above-mentioned sheet and 
the above-mentioned glue line is characterized by being 177 micrometers or less. 

[Claim 1 1] The above-mentioned sheet is an optical recording medium according to claim 4 characterized by being united in two or 
more [-fold ] through the above-mentioned glue line. 

[Claim 1 2] The above-mentioned light transmission member is an optical recording medium according to claim 1 characterized by 
being the substrate which has light transmission nature. 

[Claim 13] It is the optical recording medium according to claim 12 characterized by coming to injection mold the above-mentioned 
substrate. 

[Claim 14] The optical recording medium according to claim 1 2 characterized by forming the recording layer on one [ at least ] 
principal plane at the above-mentioned substrate. 



[Translation done.] 



http://www4ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=ht^ 11/3/2006 



JP,2000-298879,A [DETAILED DESCRIPTION] 



Page 1 of 6 



* NOTICES ♦ 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical recording medium which thin-shape-izes a playback light transmission 

part, and enables high recording density-ization. 

[0002] 

[Description of the Prior Art] In recent years, in the field of information record, research on an optical information recording method is 
advanced by every place. It has many advantages of this optical information recording method being able to respond to each memory 
gestalt of that record and playback can be performed by non-contact, that single or more figures can attain high recording density 
compared with a magnetic-recording method, the mold only for playbacks, a postscript mold, and a rewritable mold, and the 
application broad from industrial use to a noncommercial use as a method which enables implementation of a cheap mass file is 
considered. 

[0003] A digital audio disc, an optical videodisk, etc. which are an optical disk corresponding to the memory gestalt of the mold only 
for playbacks also especially in it have spread widely. 

[0004] the reflective film which consists of metal thin films, such as aluminum film, forms optical disks, such as the above-mentioned 
digital audio disc, on the transparence substrate with which concavo-convex patterns in which an information signal is shown, such as 
a pit and a groove, were formed — having ~ further — this reflective film - the moisture in atmospheric air, and 02 from — the 
protective coat for protecting is considered as the configuration formed on the above-mentioned reflective film. In addition, in case the 
information on such an optical disk is reproduced, from the substrate side of an optical disk, playback light, such as laser light, is 
irradiated at the above-mentioned concavo-convex pattern, and the difference of the reflection factor of the incident light and return 
light detects information. 

[0005] And in case such an optical disk is manufactured, the substrate which has the above-mentioned concavo-convex pattern by 
technique, such as injection molding, first is formed, the reflective film which consists of the above-mentioned metal thin film is 
formed by technique, such as vacuum evaporationo, on this, further, on it, ultraviolet curing mold resin etc. is applied and the above- 
mentioned protective coat is fomied. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, recently, enlarging numerical aperture (NA being called hereafter.) of the 
objective lens for irradiating the playback light of optical pickup, and making the diameter of a spot of playback light small is 
proposed so that the further high recording density-ization may be demanded and it may correspond to this. For example, NA of an 
objective lens is made about into 0.60 in the optical videodisk (for example, DVD is called Digital Versatile Disc and the following.) 
which it is supposed to NA of the objective lens of the digital audio disc used so far being 0.45 that it has one 6 to 8 times the storage 
capacity of a digital audio disc, and attracts attention in recent years. 

[0007] Thus, when NA of an objective lens is enlarged, it is necessary to make thickness of the substrate of an optical disk still thinner. 
This is because the permissible dose of the include angle (tilt angle) which shifts to the optical axis of optical pickup since the disk 
side is vertical becomes small, and is because this tilt angle tends to be influenced of the aberration by the thickness of a substrate, or a 
birefringence. Therefore, thickness of a substrate is made thin and it is made to make a tilt angle as small as possible. For example, in 
the above-mentioned digital audio disc, thickness of a substrate is set to about 0.6mm in the optical videodisk supposed that it has a 
digital audio disc 6 to 8 times the storage capacity of being called DVD as opposed to thickness of a substrate being set to about 
1. 2mm. 

[0008] However, it is thought that the further high recording density-ization will be required fi-om now on, and it is thought that the 
further thin shape-ization of a substrate is needed. An optical recording medium which forms irregularity in one principal plane of a 
substrate, considers as a recording layer, prepares the reflective film on this, prepares further the light transmission layer which is the 
thin film which penetrates light on this, irradiates playback light from a light transmission layer side, and reproduces the information 
on a recording layer there is proposed. If it does in this way, it will become possible to correspond to high NA-ization of an objective 
lens by thin-shape-izing a light transmission layer. 

[0009] However, if the light transmission layer is thin-shape-ized in this way, it will become difficult to form a light transmission layer 
with injection molding which used the thermoplastics which is general technique in manufacture of an optical disk. 
[0010] For example, as shown in drawing 17 , the structure which formed the light transmission layer 103 thinly with 0.1mm in 
thickness on the substrate 101 with which the recording layer 102 was formed as an optical disk 100 corresponding to a raise in NA on 
the transparent substrate 101 with a thickness of about 0.6- 1.2mm it is thin from a polycarbonate etc., and this recording layer 102 was 
formed is proposed. 

[001 1] In this case, NA of an objective lens can be raised to 0.78 or more. However, since the thickness unevenness of the light 
transmission layer 103 by raise in NA is in inverse proportion to the 4th power of NA, for example, when thickness of the light 
transmission layer 103 is set to 100 micrometers, it must store this thickness unevenness in the range of **5.261ambda/4. Therefore, 
when playback light irradiated by this optical disk 100 is made into the laser light which has the wavelength of 400nm, and the so- 
called blue laser light 104 with a raise in recording density, the thickness unevenness mentioned above must be stored in less than **4 
micrometers. 

[0012] Thus, it is very difficult to produce the light transmission layer 103 with little thickness unevenness thinly using the 
conventional injection-molding method next to impossible. 

[0013] Then, as an approach of solving this problem, as shown in drawing 1 8 , the adhesives 107 which consist of ultraviolet-rays 
hardening resin etc. are supplied on the substrate 106 with which the recording layer 105 was formed, and the method (the sheet 
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method) of sticking the sheet 108 with a thickness of about 0.1 mm it is thin from thermoplastics is proposed. 
[0014] By high degree of accuracy's having managed thickness, for example, sticking the sheet 108 with a thickness of about 95-100 
micrometers with a substrate 106 through the glue line formed as thinly as possible, this tends to obtain the light transmission layer of 
uniform thickness with little thickness unevenness, and can store thickness unevenness in less than **3 micrometers to the central 
value of 1 03 micrometers. 

[0015] However, in the optical disk produced by doing in this way, since the thickness of a glue line became very thin, magnitude 
comparable as the thickness of this glue line or a larger contaminant than it might be put between the substrate 1 06 and the sheet 108, 
and thickness unevenness might arise in the light transmission layer as a result. 

[0016] For example, the revolution drawing process which sticks a sheet 108 on a substrate 106 will set a contaminant with a 
magnitude of 10 micrometers or more, and it will be blown away outside from on a substrate 106. However, the probability for a 
contaminant smaller than it to be put between a substrate 1 06 and a sheet 1 08 since the thickness of a glue line is set to 2 micrometers 
or less especially in the most-inner-circumference section of a substrate 106 will become high. 

[0017] Although how to manufacture a contaminant 1 micrometers or more in the clean environment (clean room) removed 
thoroughly as an approach of solving this can be considered, plant-and-equipment investment of the large sum for making it a clean 
room is needed. Moreover, in this optical disk, there are some which are not blown away from a substrate 106 in the revolution 
drawing process mentioned above in the foreign matter produced when a recording layer is formed. 

[0018] Therefore, when sticking a sheet 108 on a substrate 106, the contaminant was put between this substrate 106 and sheet 108, and 
there was a problem that thickness unevenness will arise in a light transmission layer in such an optical disk. 

[0019] Moreover, in the optical recording medium, the optical disk of structure with two or more recording layers is proposed from a 
viewpoint of high-capacity-izing. 

[0020] For example, as shown in drawing 19 , the optical disk 200 of both the plate structures that stuck two substrates in which the 
recording layer was formed like DVD mentioned above as an example operation-ized through the glue line can be mentioned. This 
optical disk 200 is made into the structure stuck through the glue line 203 which consists of ultraviolet-rays hardening resin so that the 
recording layers 202a and 202b formed in the substrates 201a and 201b of this couple, respectively may serve as the inside in the 
transparent substrates 201 a and 201b of a couple with a thickness of about 0.6mm it is thin from a polycarbonate etc. In this optical 
disk 200, record playback of an information signal can be perfomied by irradiating the laser light 204 from it being the same to these 
recording layers 202a and 202b. 

[0021] By the way, in such an optical disk, setting out of the reflection factor of each recording layer and its dispersion or spacing 
setting out between each recording layer, its dispersion, etc. are mentioned as a technical problem. 

[0022] For example, in the optical disk 200, spacing between recording layer 202a in which the substrates 201a and 201b of a couple 
were formed, respectively, and 202b, i.e., the thickness of a glue line 203, is set as about 40-70 micrometers. Furthermore, it is 
standardized so that the dispersion may be settled within 20 (micrometer) p-p (peak to peak) and a round in the field of a substrate on 
the other hand at 8 (micrometer) p-p extent. 

[0023] And as one of the production approaches of this optical disk 200, as shown in drawing 20 , the approach of sticking the 
substrates 201a and 201b of these couples is proposed by [ of the substrates 201a and 201b of a couple ] supplying the adhesives 205 
which consist of ultraviolet-rays hardening resin for recording layer 202a and 202b, respectively, 

[0024] However, according to this technique, the thickness of a glue line it is thin from this ultraviolet-rays hardening resin must be 
controlled by the viscosity of the ultraviolet-rays hardening resin at the time of the lamination of the substrates 201a and 201b of a 
couple, the rotational frequency, time amount, etc. for this reason — for example, thickness unevenness might arise in this glue line 
according to the unevenness of dispersion in the viscosity of the ultraviolet-rays hardening resin by the temperature change of an 
ambient atmosphere, the wettability difference in a substrate front face, a rotational frequency, and time control etc. 
[0025] Therefore, when sticking substrate 201a of the couple in which recording layers 202a and 202b were formed when thickness 
unevenness arose in a glue line 203, and 201b through a glue line 203, there was a problem that spacing of these recording layers 202a 
and 202b could not be kept good [ precision ] in such an optical disk 200. 

[0026] thus, to the conventional optical recording medium mentioned above When sticking a light transmission member called the 
sheet and substrate which have the light transmission nature mentioned above on the substrate through an adhesives layer. By putting 
dust etc. between this substrate and light transmission material, when thickness unevenness arose in a light transmission member or 
thickness unevenness arose in an adhesives layer, there was a problem that spacing of a substrate and a light transmission member 
could not be maintained at homogeneity. 

[0027] Then, while this invention is proposed in view of such a conventional situation and sticking a substrate and a light transmission 
member on high degree of accuracy, it aims at offering the optical recording medium made possible [ maintaining spacing of a 
substrate and a light transmission member at homogeneity ]. 
[0028] 

[Means for Solving the Problem] While, as for the optical recording medium concerning this invention which attains this object, a 
recording layer is formed at least on a substrate, a light transmission member sticks on this and it comes to be united, and a substrate 
has the level difference section made into the convex rather than the recording layer, and is characterized by sticking a light 
transmission member on the level difference section concerned. 

[0029] In the optical recording medium concerning this invention constituted as mentioned above, since it has the level difference 
section by which the substrate was made the convex rather than the recording layer and a light transmission member is stuck on the 
level difference section concerned, a predetermined gap is formed between substrates and the light transmission members concerned 
concerned. For this reason, even if it is the case where dust etc. is put between substrates and the light transmission material concerned 
concerned, it has not been said that thickness unevenness arises in a light transmission member. Moreover, in this optical recording 
medium, since a light transmission member is stuck by making the above-mentioned level difference section of a substrate into datum 
level, spacing of a substrate and a light transmission member is maintained at homogeneity. 
[0030] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail with reference to a drawing. 
[003 1] The optical recording medium shown typically is explained to drawing 1 as a gestalt of operation of the 1 st of gestalt point ♦* 
of the 1st operation, and this invention. 

[0032] This optical recording medium is the optical disk 1 with which the sheet which has light transmission nature as a light 
transmission member was stuck. This optical disk 1 on the transparent substrate 3 which has a feed hole 2 in a core and which was 
formed disc-like For example, on the substrate 3 with which the pit pattern in which an information signal is shown was formed in the 
direction of a truck, and this pit pattern was formed It comes to form the light transmission layer 7 on the substrate 3 with which the 
reflective film was formed, the recording layer 4 was formed, and this recording layer 4 was formed by sticking the sheet 6 which has 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tTan_web_cgi__ejje 1 1/3/2006 



JP,2000-298879,A [DETAILED DESCRIPTION] 



Page 3 of 6 



light transmission nature through a glue line 5. 

[0033] In this optical disk I, playback of an information signal is performed by irradiating playback light from the light transmission 
layer 7 side at a recording layer 4. 

[0034] In addition, in an optical disk 1, it is good also as an optical disk in which playback, and additional writing and rewriting are 
possible by using a recording layer 4 as record film, such as phase change record film, organic-coloring-matter film, and magneto- 
optic-recording film. 

[0035] This optical disk 1 has the chucking field 10 centering on a feed hole 2 in the inner circumference side further rather than the 
signal record section 8 where the recording layer 4 is formed on that principal plane, the non-signal record section 9 where the 
recording layer 4 is not formed in the inner circumference side rather than this signal record section 8, and this non-signal record 
section 9. Corresponding to this, the 1 st level difference section 1 1 by which the non-signal record section 9 was made the convex 
rather than the signal record section 8, and the 2nd level difference section 12 by which the chucking field 10 was made the convex 
rather than the non-signal record section 9 are formed in the substrate 3. For this reason, the non-signal record section 9 is thicker than 
the signal record section 8, the substrate 3 is formed, and the chucking field 10 is formed more thickly than the non-signal record 
section 9. 

[0036] In this optical disk 1, the sheet 6 used as the light transmission layer 7 mentioned above is stuck through a glue line 5 on the 1st 
level difference section 11, i.e., the field which forms the non-signal record section 9. And the glue line 5 is formed between the signal 
record section 8 of this substrate 3, and the sheet 6. 

[0037] Here, the concrete production approach of such an optical disk 1 is explained. 

[0038] First, the substrate 3 which constitutes an optical disk 1 is produced with injection molding. 

[0039] As this substrate 3 is shown in drawing 2 , the diameter D of 40mm and the chucking field 10 is set [ the diameter A / the 
diameter B of 1 20mm and a feed hole 2 ] to 33mm for the diameter C of 1 5mm and the non-signal record section 9. Moreover, as a 
substrate 3 is shown in drawing 3 , the level difference G of 1 0 micrometers and the 2nd level difference section 12 is set [ thickness E 
of the chucking field 1 0 ] to 90 micrometers for the level difference F of 1 .2mm and the 1st level difference section 1 1. 
[0040] The injection-molding equipment 20 which injection molds this subsfrate 3 as faced and shown in drawing 4 is used. This 
injection-molding equipment 20 has been arranged so that the fixed metal mold 21 which forms a principal plane side on the other 
hand and this fixed metal mold 21 of a substrate 3 may be countered, and it is equipped with the movable die 22 which forms the 
another side principal plane side of the substrate 3 whose attachment and detachment was enabled to the fixed metal mold 21, and the 
periphery metal mold 23 which is built into the fixed metal mold 21 and forms the peripheral face of a substrate 3. These fixed metal 
mold 21, a movable die 22, and the periphery metal mold 23 constitute the cavity 24 of the configuration corresponding to the 
substrate 3 fabricated in a mold clamp condition, as shown in drawing 5 , 

[0041] The supply way 25 which carries out injection restoration of the substrate ingredients, such as a fused polycarbonate, into a 
cavity 24 is established in the fixed metal mold 21. Moreover, La Stampa 27 positioned with the La Stampa alignment fixture 26 by 
the principal plane by the side of a cavity 24 is formed in the fixed metal mold 21. Concavo-convex pattem 27a corresponding to the 
pit which shows an information signal is formed in this La Stampa 27. The projection member which omits the graphic display which 
extrudes the fabricated substrate 3 out of a cavity 24 is prepared in the movable die 12. 

[0042] With this injection-molding equipment 20, La Stampa 27 protrudes on the cavity 24 side rather than the La Stampa alignment 
implement 26 corresponding to the 1st level difference section 1 1 formed in a substrate 3 in the joint 28 of the La Stampa alignment 
fixture 26 and La Stampa 27. Moreover, the crevice 29 is formed in the alignment implement 26 corresponding to the 2nd level 
difference section 12 formed in a substrate 3. The cavity 24 which fabricates by this the signal record section 8, the non-signal record 
section 9, and the chucking field 10 of the substrate 3 mentioned above in desired thickness in a mold clamp condition with injection- 
molding equipment 20, respectively is formed. 

[0043] With the injection-molding equipment constituted as mentioned above, injection restoration of the fused substrate ingredient is 
carried out into a cavity 24. And cooling solidification of the substrate ingredient with which it filled up in the cavity 24 is carried out, 
and the substrate 3 with the desired configuration mentioned above is produced. Moreover, when concavo-convex pattem 27a formed 
in La Stampa 27 is imprinted by the substrate 3, a pit pattem will be formed on the 1 principal plane. 

[0044] Next, a recording layer 4 is formed by forming the reflective film which consists of aluminum etc. by sputtering etc. on the pit 
pattem formed on the 1 principal plane of a substrate 3 in the signal record section 8 of a substrate 3. 

[0045] Next, as shown in drawing 6 , an outer diameter H prepares 1 19mm and the sheet 6 with which 33mm and thickness J were set 
to 90 micrometers for the bore I. This sheet 6 is produced by having sufficient light transmittance for making the laser light irradiated 
by the recording layer 4 penetrate, for example, injection molding thermosetting resin, such as a polycarbonate, considering as the 
shape of a sheet, and piercing in the desired configuration mentioned above. 

[0046] Next, the ultraviolet-rays hardening resin which has the viscosity of 200cps is dropped at the signal record section 8 of a 
substrate 3 in the shape of a ring as adhesives so that the 1st level difference section 1 1 formed in the substrate 3 may be buried. And 
lay a sheet 6 on the non-signal record section 9 of this substrate 3, for example, it is made to rotate for 30 seconds by rotational 
frequency 5000rpm, and spreads between the signal record section 8 of a substrate 3, and a sheet 6 at homogeneity. And ultraviolet 
rays are irradiated from the upper part of a sheet 6, and a sheet 6 is stuck through a glue line 5 by stiffening ultraviolet-rays hardening 
resin on the 1st [ of a substrate 3 ] level difference section 11, i.e., the field of |he non-signal record section 9. The optical disk 1 with 
which the light transmission layer 7 was formed by this on the substrate 3 with which the recording layer 4 was formed is produced. 
[0047] In the optical disk 1 produced as mentioned above, the sum of the thickness of a glue line 5 and a sheet 6, i.e., the thickness of 
the light transmission layer 7, is set to about 102mm, and the thickness unevenness of this light transmission layer 7 can be suppressed 
to about **2 micrometers. Moreover, the thickness of the glue line 5 fomied between a sheet 6 and the signal record section 8 of a 
substrate 3 is about 10-14 micrometers. 

[0048] For this reason, in this optical disk 1, between a substrate 3 and a sheet 6, even if it is the case where dust 10 micrometers or 
less etc. is put, it can prevent thickness unevenness arising at the thickness unevenness 7, i.e., a light transmission layer, on the sheet 6 
stuck through the glue line 5 on the substrate 3. 

[0049] Moreover, in this optical disk 1, a sheet 6 is stuck by making the non-signal record section 9 on the 1st [ of a substrate 3 ] level 
difference section 1 1 into datum level. For this reason, spacing of a substrate 3 and a sheet 6 can be maintained ** 1 through the glue 
line 5 formed between the signal record section 8 of this substrate 3, and the sheet 6. 

[0050] Therefore, in this optical disk I, a substrate 3 and a sheet 6 can be stuck on high degree of accuracy, spacing of this substrate 
and sheet can be maintained at homogeneity, and it can consider as the optical recording medium of the high quality whose yield 

improved. 

[0051] In addition, as for the sum of the thickness of a sheet 6 and a glue line 5, i.e., the thickness of the light transmission layer 7, it is 
desirable that it is 1 77 micrometers or less. Moreover, as for a sheet 6, being formed more thinly than a substrate 3 is desirable. 
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Moreover, as for the level difference of the 1st level difference section 1 1, in a substrate 3, it is desirable that it is 10 micrometers - 
100 micrometers. 

[0052] The optical recording medium shown typically is explained to drawing 7 as the gestalt of the 2nd operation, next a gestalt of 
operation of the 2nd of this invention. 

[0053] This optical recording medium is the optical disk 30 of the two-layer structure where the sheet which has the Hght transmission 
nature in which the recording layer was formed as a light transmission member was stuck. This optical disk 30 on the transparent 
substrate 32 which has a feed hole 3 1 in a core and which was formed disc-like For example, on the substrate 32 with which the pit 
pattern in which an information signal is shown was formed in the direction of a truck, and this pit pattern was formed It comes to 
form the light transmission layer 36 on the substrate 32 with which the reflective film was formed, the 1st recording layer 33 was 
formed, and this 1 st recording layer 33 was formed by sticking the sheet 35 which has light transmission nature through a glue line 34. 
Moreover, on the principal plane by the side of a glue line 34, the pit pattern in which an information signal is shown is formed in the 
direction of a truck, and the 2nd recording layer 37 by which the translucent reflective film was formed on this is formed at the sheet 
35. 

[0054] In this optical disk 30, playback of an information signal is performed by irradiating playback light from the light transmission 
layer 36 side to the 1st recording layer 33 or the 2nd recording layer 37. 

[0055] In addition, in an optical disk 30, it is good also as an optical disk in which playback, and additional writing and rewriting are 
possible by using the 1st recording layer 33 and/or 2nd recording layer 37 as record film, such as phase change record film, organic- 
coloring-matter film, and magneto-optic-recording film. 

[0056] The signal record section 38 where the 1st recording layer 33 and 2nd recording layer 37 are formed on that principal plane like 
the optical disk 1 mentioned above by this optical disk 30, It has the chucking field 40 centering on a feed hole 31 in the inner 
circumference side further rather than the non-signal record section 39 where the 1st recording layer 33 and 2nd recording layer 37 are 
not formed in the inner circumference side rather than this signal record section 38, and this non-signal record section 39. 
Corresponding to this, the 1st level difference section 41 by which the non-signal record section 39 was made the convex rather than 
the signal record section 38, and the 2nd level difference section 42 by which the chucking field 40 was made the convex rather than 
the non-signal record section 39 are formed in the substrate 32. For this reason, the non-signal record section 39 is thicker than the 
signal record section 38, the substrate 32 is formed, and the chucking field 40 is formed more thickly than the non-signal record 
section 39. 

[0057] In this optical disk 30, the sheet 35 used as the light transmission layer 36 mentioned above is stuck through a glue line 34 on 

the 1st level difference section 41, i.e., the field which forms the non-signal record section 39. And the glue line 34 is formed between 

the signal record section 38 of this substrate 32, and the sheet 35. 

[0058] Here, the concrete production approach of such an optical disk 30 is explained. 

[0059] First, the substrate 32 which constitutes an optical disk 30 is produced with injection molding. 

[0060] As this substrate 32 is shown in drawing 8 , the disimeter N of 40mm and the chucking field 10 is set [ the diameter K / the 
diameter L of 120mm and a feed hole 31 ] to 33mm for the diameter M of 15mm and the non-signal record section 39. Moreover, as a 
substrate 32 is shown in drawing 9 , the level difference Q of 30 micrometers and the 2nd level difference section 42 is set [ thickness 
O of the chucking field 40 ] to 70 micrometers for the level difference P of 1 .2mm and the 1st level difference section 41. 
[0061] Except that the substrate 3 and dimension which constitute the optical disk 1 mentioned above differ from each other, since this 
substrate 32 is produced similarly, it shall omit explanation hereafter. 

[0062] Next, the 1st recording layer 33 is formed by forming the reflective film which consists of aluminum etc. by sputtering etc. on 
the pit pattern formed on the 1 principal plane of a substrate 32 in the signal record section 38 of a substrate 32. 
[0063] Next, as shown in drawing 10 , an outer diameter H prepares 1 19mm and the sheet 35 with which 33mm and thickness J were 
set to 70 micrometers for the bore I. This sheet 35 has sufficient light transmittance for making the laser light irradiated by the 1st 
recording layer 33 and 2nd recording layer 37 penetrate, for example, consists of thermosetting resin, such as a polycarbonate. 
Moreover, the pit pattern imprinted from the master phonograph record is formed in the sheet 35 by 2p law or the high temperature 
heating method, and it is produced by piercing in the desired configuration mentioned above. 

[0064] Next, on the pit pattern formed on the 1 principal plane of a sheet 35, translucent reflective film, such as a dielectric film, is 
formed and the 2nd recording layer 37 is formed. 

[0065] Next, the ultravioIet-rays hardening resin which has the viscosity of 300cps is dropped at the signal record section 38 of a 
substrate 32 in the shape of a ring as adhesives so that the I st level difference section 38 formed in the substrate 32 may be buried. 
And on the non-signal record section 39 of this substrate 32, lay so that the 1st recording layer 33 and 2nd recording layer 37 may 
counter a sheet 35, for example, it is made to rotate for 30 seconds by rotational frequency 5000rpm, and ultraviolet-rays hardening 
resin is spread between the signal record section 38 of a substrate 32, and a sheet 35 at homogeneity. And ultraviolet rays are irradiated 
from the upper part of a sheet 35, and a sheet 35 is stuck through a glue line 34 by stiffening ultraviolet-rays hardening resin on the 1st 
[ of a substrate 32 ] level difference section 41, i.e., the field of the non-signal record section 39. Thereby, the optical disk 30 of the 
two-layer structure where the 1st recording layer 33 and 2nd recording layer 37 were formed is produced. 

[0066] In the optical disk 30 produced eis mentioned above, the sum of the thickness of a glue line 34 and a sheet 35, i.e., the thickness 
of the light transmission layer 36, is set to about 102mm, and the thickness unevenness of this light transmission layer 36 can be 
suppressed to about **2 micrometers. Moreover, the thickness of the glue line 34 formed between a sheet 35 and the signal record 
section 38 of a substrate 32 is about 30-34 micrometers. 

[0067] For this reason, in this optical disk 30, between a substrate 32 and a sheet 35, even if it is the case where dust 10 micrometers 
or less etc. is put, it can prevent thickness unevenness arising at the thickness unevenness 36, i.e., a light transmission layer, on the 
sheet 35 stuck through the glue line 34 on the substrate 32. 

[0068] Moreover, in this optical disk 30, a sheet 35 is stuck by making the non-signal record section 39 on the 1st [ of a substrate 32 ] 
level difference section 41 into datum level. For this reason, spacing of a substrate 32 and a sheet 35 can be maintained ** 1 through 
the glue line 34 formed between the signal record section 38 of this substrate 32, and the sheet 35. 

[0069] Therefore, in this optical disk 30, a substrate 32 and a sheet 35 can be stuck on high degree of accuracy, spacing of this 
substrate 32 and sheet 35 can be maintained at homogeneity, and it can consider as the optical recording medium of the high quality 
whose yield improved. 

[0070] In addition, as for the sum of the thickness of a sheet 35 and a glue line 34, i.e., the thickness of the light transmission layer 36, 
it is desirable that it is 177 micrometers or less. Moreover, as for a sheet 35, being formed more thinly than a substrate 32 is desirable. 
Moreover, as for the level difference of the 1st level difference section 41, in a substrate 32, it is desirable that it is 1 0 micrometers - 
1 00 micrometers. 

[0071] In addition, in the optical recording medium which applied this invention, it is not limited to the optical disk 1 or optical disk 
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30 which were mentioned above as an optical recording medium with which the sheet which has light transmission nature as a light 

transmission member was stuck. 

[0072] For example, as shown in drawing 1 1 (a) - (d), it is good also as an optical disk made into multilayer structure by forming a 
recording layer 5 1 in both the principal plane side of a substrate 50, or setting the sheet 53 with which the recording layer 52 was 
formed in two or more [-fold ] through a glue line 54. Moreover, it is good also as an optical disk corresponding to a raise in NA by 
making thickness of the signal record section of a substrate 50 thinner than a non-signal record section. 

[0073] The optical recording medium shown typically is explained to drawing 1 2 as the gestalt of the 3rd operation, next a gestalt of 
operation of the 3rd of this invention. 

[0074] This optical recording medium is the optical disk 50 with which the substrate which has light transmission nature as a light 
transmission member sticks, and it comes to unite it. About the 1st transparent substrate 61 which has feed-hole 60a in a core, and the 
2nd substrate 62, it is stuck and united through a glue line 65, and this optical disk 60 becomes, as the 1st recording layer 63 and 2nd 
recording layer 64 which were formed, respectively become these 1st substrates 61 and the 2nd substrate 62 with the inside. Moreover, 
the pit pattern with which the 1st recording layer 63 shows an information signal on the 1st substrate 61 is formed in the direction of a 
truck, and it comes to form membranes on this the reflective film. The pit pattern with which the 2nd recording layer 64 shows an 
information signal on the 2nd substrate 62 is formed in the direction of a truck, and it comes to form membranes the reflective fihn 
translucent on this. 

[0075] In this optical disk 60, playback of an information signal is performed by irradiating playback light from the 2nd substrate 62 
side to the 1st recording layer 63 or 2nd recording layer 64. 

[0076] In addition, in an optical disk 60, it is good also as an optical disk in which playback, and additional writing and rewriting are 
possible by using the 1st recording layer 63 and/or 2nd recording layer as record film, such as phase change record film, organic- 
coloring-matter film, and magneto-optic-recording film. 

[0077] This optical disk 60 has the signal record section 66 where the 1st recording layer 63 and 2nd recording layer 64 are formed on 
that principal plane, and the non-signal record section 67 centering on feed-hole 60a by which the 1 st recording layer 63 and 2nd 
recording layer 64 are not formed in the inner circumference side rather than this signal record section 38. Corresponding to this, the 
level difference section 68 by which the non-signal record section 67 was made the convex rather than the signal record section 66 is 
formed in the 1st substrate 61. For this reason, the non-signal record section 67 is thicker than the signal record section 66, and the 1st 
substrate 61 is formed. And the glue line 65 is formed between the signal record section 66 of this 1st substrate 61, and the 2nd 
substrate 62. 

[0078] Here, the concrete production approach of such an optical disk 60 is explained. 

[0079] First, the 1st substrate 61 which constitutes an optical disk 60 is produced with injection molding. 

[0080] As this 1 st substrate 61 is shown in drawing 13 , the diameter W of 1 5mm and the non-signal record section 67 is set [ the 
diameter U ] to 34mm for the diameter V of 120mm and feed-hole 60a. Moreover, as the 1 st substrate 61 is shown in drawing 14 , the 
level difference Y of 0.6mm and the level difference section 68 is set to 50 micrometers for thickness X of the non-signal record 
section 67. 

[0081] Except that the substrate 3 and dimension which constitute the optical disk 1 mentioned above differ from each other, since this 
1st substrate 61 is produced similarly, it shall omit explanation hereafter. 

[0082] Next, for example, an outer diameter prepares the 2nd substrate 62 with which 120mm and a bore were set to 34mm, and 
thickness was set to 0.6mm. This 2nd substrate 62 is produced by injection molding like the 1st substrate 61 mentioned above, and on 
the pit pattern formed on the 1 principal plane of this 2nd substrate 62, when the reflective fihn which consists of a dielectric film etc. 
is formed by sputtering etc., the 2nd recording layer 64 is formed in the signal record section 66 of the 2nd substrate 62. 
[0083] Next, as shown in drawing 15 , the ultraviolet-rays hardening resin 69 which has the viscosity of 500cps is dropped as 
adhesives on the level difference section 68 formed in the 1st substrate 61 in the signal record section 66 of the 1st substrate 61. And 
make the 1st recording layer 63 and 2nd recording layer 64 counter, and lay so that mutual feed-hole 60a may be in agreement in this 
the 1 st substrate 61 and 2nd substrate 62, for example, it is made to rotate for 30 seconds by rotational frequency 5000rpm, and 
ultraviolet-rays hardening resin 69 is spread at homogeneity between the signal record section 67 of the 1st substrate 61, and the 2nd 
substrate 62. And ultraviolet rays are irradiated fi-om the upper part of the 2nd substrate 62, and the 2nd substrate 62 is stuck through a 
glue line 65 by stiffening ultraviolet-rays hardening resin 69 on the level difference section 68 of the 1st substrate 61, i.e., the field of 
the non-signal record section 66. Thereby, the optical disk 60 of the two-layer structure where the 1st recording layer 63 and 2nd 
recording layer 64 were formed is produced. 

[0084] In the optical disk 60 produced as mentioned above, since the level difference Y of the level difference section 68 is set to 50 
micrometers, an interlayer's thickness, i.e., the thickness of a glue line 34, does not become in 50 micrometers or less. Therefore, in 
this optical disk 60, since the 1st substrate 61 and 2nd substrate 62 can be stuck on high degree of accuracy and spacing of this 1st 
substrate 61 and 2nd substrate 62 can be maintained at homogeneity, it can consider as the optical recording medium of the high 
quality whose yield improved. 

[0085] In addition, in the optical recording medium which applied this invention, it is not limited to the structure of the optical disk 60 
mentioned above as an optical recording medium with which the substrate which has light transmission nature as a light transmission 
member was stuck. 

[0086] For example, as shown in drawing 16 (a) and (b), it sets to the 1st substrate 70. Rather than the signal record section 72 in 
which the 1st recording layer 71 was formed, to an inner circumference side The non-signal record section 73, The 1st [ which it has 
With the chucking field 74 in an inner circumference side rather than the non-signal record section 73 ] level difference section 75 by 
which the non-signal record section 73 was made the convex more furthermore than the signal record section 72, You may be the 
structure where the 2nd level difference section 76 by which the chucking field 74 was made the convex rather than the non-signal 
record section 73 was formed. In this case, as for the 2nd substrate 77, the 2nd substrate 77 is stuck through a glue line 78 on the 1st 
level difference section 75, i.e., the field of the non-signal record section 73. Moreover, about the 2nd recording layer 79 formed in the 
1 st recording layer 71 and 2nd substrate 77 which were formed in the 1st substrate 70, it is not the thing of one [ at least ] substrate 
limited especially about the configuration that what is necessary is to just be formed in the principal plane side on the other hand at 
least. 

[0087] In addition, in the optical recording medium which applied this invention, you may be the structure which formed in the 
periphery side of a substrate the level difference section which lays a light transmission member. 

[0088] Moreover, in the optical recording medium which applied this invention, you may be the configuration of having formed 
spacers, such as a bead, between the level difference section in which the light transmission member of a substrate is laid, and a light 
transmission member. In this case, a bead will support a light transmission member in the level difference department by distributing a 
detailed bead and forming between the level difference section of a substrate, and a light transmission member as this glue line in 
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ultraviolet-rays hardening resin. Thereby, the further smoothing of a light transmission member is realizable. 

[0089] 

[Effect of the Invention] As explained to the detail above, since a substrate has the level difference section made into the convex rather 
than the recording layer and a light transmission member is stuck on the level difference section concerned, according to the optical 
recording medium concerning this invention, a predetermined gap is formed between substrates and the light transmission members 
concerned concerned. For this reason, even if it is the case where dust etc. is put between substrates and the light transmission material 
concerned concerned, it can prevent thickness unevenness arising in a light transmission member. Moreover, in this optical recording 
medium, since a light transmission member is stuck by making the above-mentioned level difference section of a substrate into datum 
level, spacing of a substrate and a light transmission member can be maintained at homogeneity. Therefore, a substrate and a light 
transmission member can be stuck on high degree of accuracy, and it becomes possible [ considering as the optical recording medium 
of the high quality whose yield improved ]. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view for explaining the configuration of the optical disk shown as a gestalt of operation of the 1st of this 
invention. 

[Drawing 2] It is a sectional view for explaining the substrate which constitutes this optical disk. 
[Drawing 3] It is an important section sectional view for explaining the substrate which constitutes this optical disk. 
Prawing 4] It is an outline sectional view for explaining the configuration of the injection-molding equipment used in order to 
produce the substrate which constitutes this optical disk. 

[Drawing 5] By being mold clamp carried out, it is drawing showing the condition that the cavity which fabricates a substrate was 
formed. 

[Drawing 6] It is a sectional view for explaining the sheet which constitutes this optical disk. 

[Drawing 7] It is a sectional view for explaining the configuration of the optical disk shown as a gestalt of operation of the 2nd of this 

invention. 

[Drawing 8] It is a sectional view for explaining the substrate which constitutes this optical disk. 

[Drawing 9] It is an important section sectional view for explaining the substrate which constitutes this optical disk. 

[Drawing 10] It is a sectional view for explaining the sheet which constitutes this optical disk. 

[Drawing 1 1] It is the outline sectional view showing other configurations of the optical recording medium which applied this 
invention. 

[Drawing 12] It is a sectional view for explaining the configuration of the optical disk shown as a gestalt of operation of the 3rd of this 
invention. 

[Drawing 13] It is a sectional view for explaining the substrate which constitutes this optical disk. 

[Drawing 14] It is an important section sectional view for explaining the substrate which constitutes this optical disk. 

[Drawing 15] It is the outline sectional view showing the production process of this optical disk. 

[Drawing 16] It is the outline sectional view showing other configurations of the optical recording medium which applied this 
invention. ^ 

[Drawing 17] It is the outline sectional view showing the optical disk which irradiates playback light from the conventional light 
transmission layer side, and reproduces the information on a recording layer. 
[Drawing 18] It is drawing showing the production process of this optical disk. 

[Drawing 19] It is the outline sectional view showing an optical disk with two or more conventional recording layers. 
[Drawing 20] It is drawing showing the production process of this optical disk. 
[Description of Notations] 

1 Optical Disk, 3 1st Substrate, 4 Recording Layer, 5 Glue Line, 6 A sheet, 7 light transmission layers, 8 A signal record section, 9 
Non-signal record section, 10 A chucking field, 1 1 The 1st level difference section, 12 The 2nd level difference section, 30 An optical 
disk, 32 The 1st substrate, 33 The 1st recording layer, 34 A glue line, 35 A sheet, 36 A light transmission layer, 37 The 2nd recording 
layer, 38 A signal record section, 39 A non-signal record section, 40 Chucking field, 41 The 1st level difference section, 42 The 2nd 
level difference section, 60 An optical disk, 61 The 1st substrate and 62 The 2nd substrate, 63 The 1st recording layer, 64 The 2nd 
recording layer, 65 A glue hne, 66 A signal record section, 67 A non-signal record section, 68 Level difference section 
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|Efil:S2 0 2a. 2 0 2 b :JSj^fife$tLfc-^!f<DStS 2 0 
la, 2 0 1 bl^±^g^^S2 0 3 5r^LTI£t)-g-*3-& 

rlxbf5«S2 0 2 a, 2 0 2 boralPS^ffl^J; 
tc^iz^tf t>ijs4i:^)ri:{ci'5Sffit torn 

[0 0 2 71 ^rr-. *^0J(4rcDj; 9/£?¥5l5(75*1flC 
[0 0 2 81 

[0 0 2 9] Jii±<75i p(Cli^$tlfc*^P^IC#.S^tl5 

m\zmi^^*^^?i-ii<ttitzm^X'h'oxh. ^mmu^ 

[00 3 01 

xmm^^m y.xmm{mmi-?,o 
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[0 03 1] m 1 <7)^jife(p^«i 

[0 03 21 ^(o^'iimmmt. jtsossuwi: tr^tig 

5» CO^tx-f f'^Sll(-+'iL^?L2^W-r5H 

^/^•^-:/;45Jg/^$i^fcS«3±lc. R^mi^i&i^^ 

[0 0 3 31 ro^X'f^^i?' 1 T-fi. 3tSiaS7{i|;ii^^ 
[0 0 3 41 ^'jrjo, ^f-<^^llcio\,^x\i. IE^14 

20 [0 0 3 51 rK)7fex-<;^i^ 1 14. -tiT^iSii-IEfife® 

m8x<o hi^mm\css.mm4i!)mm^itix\>>f£\,^0is^ 

{|fllc4''iL-?L2 5rf 'Dt Ltzf-^ y^y^mmi Ot^^ 
« 9 ;S5f§-§-|E»^^ siiJtat^tvfcmi (o^mn 1 

1 1 . ^ Y y =3f.>^^jtge 1 0 ^i^m^iimmm 9X'oh 
at^ntzm2(Dmmui 2 tmM^nx\'^^, 

fc*. S«3f4, ^fi#l2^*iE9;iSfi^lEit«lg5 8 i 
30 't>)¥<ff$fiK$tlTJoi?. 5=-r-;'=¥:/j/^iKl 0;4S^ft 

^mmmm9X'ohm<m^^ivx\^i>, 

[0 0 3 61 r(03tex-<;^^ 1 iigLfc^tSiSe 

7 iritcSv— h 6;4^ gE«S5^:^^L-cml ©SH^l 

[0 0 3 7] rrt?. :i(7:>i.^f£^T^:!^i^ KOMc^ffj 

tj:i¥m:)jmc-^\'^xmm-ri>o 

[0 0 3 81 5fe-f. Jfe-rw-;^^ l^«fife-r5»«3?rW 
[0 0 3 91 ::(?35*g3f4. la 2 ic^-fi 9 l-x 

I4\ aSA-iSl 2 0 mm. it''6?L2»ilSBi6S 1 5 m 
m. ^fI-^ia^^^K9<OiI^C;65 4 0mm, ^■lr-y^>' 
^^i^l 0(OitSD;45 3 3nimt ^tlTl^5„ S 
«3(4. (gl3(C:T^1-J: fiSi^tf, f^^s/^r^-j/ffl^ 

1 0<DJl$E>6Sl. 2mm, MlWlftHlflSl IwaSiF 
755 1 0 /zm. ||2rog^g51 2roSSlG;4S9 0/*mi:$ 

[0 0 4 01 «lwStg3 5rltttifigfl^i-5^U-C«:. 134 
50 {c;T^i-J;p^£itmfiKfl?i?g2 o*sfflv>e)n5o roWta 
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*±EffilJSrfMt-5^Ii)^a 2 2 t . m-^^M 2 1 Jiliffl 
xTV^^o r*tfc@^^®2 1. ■5It!i#S2 2Xt;^Jl 

[0 0 4 1] @S^S2 1lC(4. ^SlLfc^y*-*'^^ 10 
- h^<DStg«i|s|-5:^^ t'T-f 2 4(*9ic:ltm^«-r^« 

^-Yfr-c 2 4{i|oiffi(c;^;5'w<:E^tt!Lf&Jr2 etcj; 
'5{ii:«^fe^ttfc;^^:^/-?2 7;45^^tf)nTV^5o 

I^ix^°^'-^'2 7 a^sffM^nxi^^o "iSi^ai 2i;i 

[0 04 21 - (^Itffi^ifeff^ga 2 0 T-(* , >^<Z^m 
L?&ft2 6 t;^^ V^<2 7 i:(7)g-g-a5 2 StcioV^T, £ 20 
:K3(CffM$n5^1<^SII^IBl U-mtT, X^>- 

2 7 ^ ^' :^x<:sai 2 6 J: ti t) ^ fx 2 4 (W 

?^^$tl.5B2«SMlH51 2lcmt-C. IiDSi52 9iiff^ 
^$*T.TV^5o rixicit). ltm^Ji^ilB2 OT-fl. M 

ixSo ^LT. =3r-tt''x-< 2 4I^IC5E«^nfcS«*^:iSf 
i5S}^*P@{k$tbT. ±i£LfcBlfarojg4^Sr»U:tStg3 

/55f^l5!^ti-5o :S^c. S«3(cl±, ;^ ^' 2 7 icffM 
$nfc[l!][£!i^<^->'2 7 a;i5^^$ti5ril:ij;'9. ^ 

[0 0 4 41 iJcfC. S«3(D-±ffi±|Cj^fiK$tlifcf5/ 

Efi^ffi^ 8 (rfSfitg 4 
[0 0 4 51 HefOT^-Ti 51-. fjxlf. :^gH 40 

1 1 9 mm. 1*3^ I 3 3 mm. § J ;55 9 0 /xmt 

[0 0 4 6] m^. Sffi3(;iffM$nfcmi (T^gMSBi 

1 5raa65<t ^^nt LT. 0iJx.H*2 0 0 c p s 
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ISfkfflflIc 9 ±li'>- h 6 SrtfeB L, «»J;^«lHltelS 5 0 0 

0 r pm-e3 0#rBllH]te$-a:T. S^K 3 (Dft^lEfi^^^E 

8i:->-h6iwF^lc:±&-lctT#iSP)-iJ:5. ^rLT. -> 
-f?'j:i:5*>^^ft-§-ie»M^9 wiD±t::->- h 6^^S«15 

[ 0 0 4 7 1 lil±(^ i 5 tcf^^ ^ 1 T- 

m7(0m^i!)^^l 0 2 mm tfj:<0. r (D^tSiig 7 Ofl: 
^tf?5^*^]±2Aim(;itt);t5r.i:^5-C'#5o >~ 

h 6 i:St5 3«<t-^iaMtffli^8 t(Dmicm^^n^w^» 

m5(Dm^*^p3l 0~1 4/jmtJ'j:oTI/->5o 

[0 0 4 81 r<7>fcfe. rco^v*i';^^' iT'il. S«3 
t h 6 i: wPbIIc, m^i-i I On mUT(7)&^W*'^^ 

[0 0 4 91 r<o^tx^';^^ iT-ii. aigsro^ 

1 WSHSB 1 1 ±©|^fl-^ffifitffi«9 SrSJpffit LT-> 
bet rorslHS:. r 3 (Offi^i5fii^« 8 i: h 

[0 0 5 01 Lfc^SoT. ^fD^tx-r;^^ lTi±, S« 

[00 5 11 ^iio. i^-h6SU!S«S5(7>J¥.^c7)ft. 

7(Dm^ti. 17 7 u m&.TX'h -5 r 

|g 1 OSHlFiJ 1 1 <0©^I1. 1 0/zm~l OO/imT'fe 
[0 0 5 21 m 2 (^HMtPff^^ 

iifcii. :^^m(of^2(DmM(Dmmi:Lxm7i,zm^mz 

[0 0 5 31 r(D7ti5»!!K#:i±. 5t]Siig|5ffi: LTK» 
fc2S1fig©3tx-<;^^ 3 0T**>5„ C©3txw';^^3 

?F^^$*VfcS<g3 2±{C. RltlK:iSfiKm$nTl|l<r.|5 
ftlss^ffML. rro^i cots^as 3;*5jf^^$tvfc 
St£3 2±tC, ig«g3 4Sr:frUT^t^jatt^S-r5-> 
- h 3 5 1) -g-i^-lir-S CI t Ic J: •) JtSi^S 3 6 ;4S}^fi£ 
^nr^iS. v'-h35{c:fl. SI«l34ffll|W3£ 
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[0 0 5 41 dco^fex-f ^^tJ' 3 OT-ft, 3fcSigS3 6ffl| 

[00 5 5] ?tJo. 3fex -C ^' 3 0 ^CJo^^Tli. ^ 1 © 
I5»l 3 3 JttJ«/Xttff 2 W|S»g 3 7 ^rffi^ftilHi^ 

[0 0 5 6] 3 Ofi. ±5$Lfc5t7'-r:^ 

^Itl^fillC. ^0£ffi±lrmi<^l2i^g3 3SU«m2 
(OlSiiSS 7;55f^fig^i^TV^5ft-^lE^ffl^3 8 i:. r 

(Dm^^mmms si?) trt^iwji^ i <ommm 3 3r 

t;^S2olH»l3 7^5Jf^^S^ttT^v<^v^mt^lEab^M« 

3 9 1 . i nmn^mmmm 3 9 i 9 1 ^ (c^jmiii 

tf.iL^?L3 1 ^fpij-t Lfc^-Vs/^>'i5^ffi«E4 0 t**L 

i 9 t di t $ ixfcff 2 ©i^MSSS 4 2 i: dsjl^^ tuTV ^ 

5o zmct>. S«3 2ll. #ft-^|2»^ig 3 9 ;55^t■§- 
E»««38i'9t^<ff^A^$i^T*J^). =^^v^^y^ 
W$.4 0;45^<t^lEfi^Jtg3 9 it) tff<?1^fifeSJx-Ct^ 

[0 0 5 7] 'cO^tr-T 3 OT-tl. ±aiLfc7tSil 

SUSP 4 1±. i-^j;i3*>^ft-^ie»m«3 9^?^^-r5 

WSIg 3 2 ©{t^|5«kffiJK 3 8 i: h 3 5 t WPnlliJf^ 

10 0 5 8] crT\ wCOj; ^''jrJtT^-f;^^ 3 OCOftf*: 
6*) ^j: ft « :^ ft i - o I, ^ T 1ft §g 1- S „ 
[0 0 5 9] 5fe-r. 3 0^«fi£;1-5S«3 2 

[0 0 6 0] rroS|g3 2(i, ia8{'^i-J:5{'. 
(±\ jtSK^iS 12 0 mm. ^'-^JL 3 1 COES L >4S 1 5 m 
m. #^m-§-f5®ffi«3 9roa:SM;j5 4 Omm. ^■ys'^ 

ffli]S4 0©Jf $0^5 1 . 2 mm. m (DSMla5 4 1 
^P;55 3 0/zm. B 2 ©SMgP4 2 (0|&SQ;J5 7 0 y m 

[0 0 6 1 1 w»Sg3 2{1. ±aiLfc^r-<^J> 1 
[0 0 6 2] t^Vi, S^3 2W-3ES±{CJfM^i^fct• 
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^^W^m!^ 3 8 (r^ 1 (oWm 3 3 Sr?^^-t-5o 
[0 0 6 3] iifeic, m 1 0 {r^Ti 5 mx.\-i. 

H;i5 119 mm, I 3 3 mm. ff$J^S70;jm 
t$tlfcv'-h3 5^ffi#-r5o 3 5{4. 

1 OEft]l3 3St/®2(0|2fitJl3 7(CBS,M$tv5W- 

[0 0 6 4] "y— V 3 5<75-±ffi±i;:j^^^tnfc 

LT^2(7>|E^3 7Srff0fife-f5o 
[006 5] l!^\Z.. S« 3 2 1 
3 8^ilS!>5i5lC. g^^JiLT. Mxlf3 0 0 c p 

s n^^^^-^^m^^mmm^w^^ 2 roft-§-is® 

^^3 8lcy y^^^^lwjST-rSo ^LT. r(7)S«3 2 
0#fi-^a»M^ 3 9 ±{C->- h 3 5 (7)fE»S 3 

20 3 i:^2cO|S»S3 7 i:;4SSsf[^-t-5J; 5(c^gL. Wx. 
fllHieifcS 0 0 0 r pmT'3 O&fBlHte^-lirT. 

^^^b^»)ilsrs« 3 2 roft-^i2»«« 3 s i: h 3 5 1 

tfcit). *:£3 2ro^iroej|g|J4 i±. i-Jtt?*># 
ft-^tai^m^ 3 9 (7>S±{c->- N 3 5 3 4 

t;^^ 2 3 7 ^JJF^fig; $ i^fc 2 Ji«3t roitx -< 

3 0;iS{tS»$tu5, 
30 [0 0 6 6 ] Jil±Oj: 3 or- 

tt. g#S 3 4S.0«>'- h 3 5 WjPiZ^OfP. -ffiiiphit 
]Hil3 6<Oj?:^!iS*«)l 0 2mmi:/i!9, rcr)3taigg 
3 6 0jf:;z^tpP)5:l^±2 /imi^fl]X.5:it;45x-#5, ^ 
fc. v'- h 3 5 ir Sffi 3 2 <D\%%W.m.^n. 3 8 i: (^FallC 
fM^ti5S««3 4(^ff$;65*D3 0~3 4 /imt^io 

[0 0 6 7] rojtx^';^^' 3 0T-(4, S« 

3 2 t h 3 5 t rornll-. ^Rl^li \Q n mJilTWM^ 
40 3 4S:^fhLTIA'9^t'$ttfc->- h 3 5{c:;p;z^tpP>. -f 

[0 0 6 8] ^fc, rcOJtT'C:^^' 3 0T-{4. S:K3 2 
(^^ 1 (75gll§|5 4 1 ±(7)#fB-§-|5»^J« 3 9 ^S^Pffi t 
LXv'- h 3 5;4SBfit)-^^:>$tl-CV^-5, ^W^fcfe. S^K 
3 2 t v— h 3 5 t WffiPiS-. ;i<^S*K 3 2 ©ft-^IBIi 
fflJsE 3 8 i V— h 3 5 t 3 4 

[0 0 6 9] Lfc;65oT. r W^tx-C X ^' 3 0 TM4. K 
50 tg3 2i:->-h3 SiSrigfSSt-aStJ^tJ-frSrt^jS-C 
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[0 0 7 0] /<Cib\ N 3 SRV^m^M 3 4 <Dm^<0 
ft. ■rfJ:i:>h^^T§m 3 6 ©ff 17 7// miilT-e 

U ti£<ff^fife$nTV^-5r i:;65iifSLi/>o -^it. SIS 3 
2 (cisv^-C. |g 1 n&mB4 1 l O // m~ l 

[0 0 7 1] *^M^iifflUfc3ttS«it^^l-t5V^ 

[0 0 7 21 fisj;tii. Ill 1 (a) ~ (d) 5 
IC. Stg5 0©i55±ffi(H!l»c|5»^ 5 1 S:?^figLfc»J. 15 

®H 5 2 (OJFM^ti;t>— h 5 3 ^g«Jl 5 4%:^LX 

fbl-m Lfc3tx W ^ ^' t LT t 

[0 0 7 31 ^^nmmoywm 

[0 0 7 41 rrojt|5®^<^l±. TtSiSgPtti: LT^tS 
iH±*#i-'5Sfe;55|£r)A;}-,^;j^-^i^j.53fr-Y;^^ 5 o 

X'h^o rrojfex-l-;^^' 6 0(±, tfi'il^a5jc4''b?L6 O a 
Sr^^^SiSPJ^iEiroS^e 1 t^2(DS«6 2 
mP)Bl»S«6 1 t%2(Om^Q 2 tlZ^ti't'tlM 
fig ^ tl-fc m 1 «IE»1 6 3 t m 2 OlEfiiM 6 4 t ;i5 ffij 
i; 5 i 9 6 5 LTIA ^i:> $ IxT 5o 

ifc. m 1 <OfS®S 6 3 ^1W£«6 1±IC, 

64(±. ||2©S«6 2±lc:. 0ijx:«tf«ft^§r^rf 

[0 0 7 51 iO^tr -f^i? 6 OTii, ^20S^6 2 

mi)^hf^i (ommm & 3 xii^ 2 wis^s e 4 ics* l t 

[0 0 7 61 ^t'-^ 6 OiZ}5\,^Xii. ^\<D 

lEftJie 3Xi;:/x<±S2(OE®SSrffi^{l:ta»K. *r 
[0 0 7 71 :L<r>%f-(:^^ &0\t. -€-<oiffi±Jc^i 

■g-iE^^j* 6 6 i . r roffi^Ei^ffl^c 3 8 J; t nmm 

1 <7)|EfiiS 6 3 St>'B 2 (7)fei^S 6 4 ;!)5ff^^!g^ixT 
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^WLTV^So rnic^TJi^tT, f^l«)£«6 llcji, 

#ft-^IEfi^^Jt6 7;i5{t^lE»m«c6 6J;>}t>flt$ix 

6 1 14. ^^'B^t^m.W$. e 7 dsft-§-fHfikffi«6 e e i 9 1 

«©5«6 irom^f2»««6 6tB2©StS6 2twr^ 

[0 0 7 81 ^w-C% :i»i9'iMi;T'r;^:^ 6 0<OAf*: 

10 [0 0 7 91 5feT. 6 0 5r«fife-r5Bi«S 

«6 1 SrltffiEjcff^twJ: 

[0 0 8 Ol rcD^l (7)S«6 1 f4. El 1 Sfc^fJ: 5 
(C. ^iijxtf. aCSU^iU 2 0mm. +'1L>?L 6 0 a OSS 
V:d5 1 5 mm. mt^KMmWL 6 7 (DE@W;5S 3 4 mm 
t$tbTV>5„ Sfc. ^l<OS*E6 1f4. |ill4IC:^-r 
J;5lw. |f'J;c{^. ^fi-§-|E»ffi«6 7(DJl$XA5o. 6 
mm. S^g|56 8(7)g||Y;65 5 0 ii/mt^ttTt-'S, 

[0 0 8 11 wOmKOS^S 1 tt. ±jjEUfc3tx-(';^ 
^' 1 ^1i^-rSSS3 i:^}£*5^i'<c5&^^lll^«l'f^^ 

[00 8 21 iifcjC. ^ajx-tf. 1 2 0 mm. fy^t^ 

34mm. ^$;J50. 6 mm t c?Jtfc|g 2 ©Kfe 6 2 5r 
fflE-T'So rroB20S«6 2(4. ±aiLfc^l<^Sffi 
6 1 i: l^^lClt ttJfi£)i^(C i I? f^K ^ tv. r 2 ODSffi 

6 2w-±ffi±(w?gfife$tLfcif5' h^''^'->'±{c. nn 

tt5rt»C=J:'9. ^2(^S^S6 2(Off-§-|E»ti^6 6IC 
^ 2 (Dieftl 6 4 ^JSff^fife^ixSo 

[0 0 8 31 jJctd. HI 5lc^i-J: |gi<oSS6 

30 1 lCf^fife$^^fca^^fl5 6 8±|C, ^«^Jt LT. «!ij;ttf 

5 0 0 c p s (0^&^^iri,m^Wmimi^ 6 9 1 
rostge 10ft-tlB®ffi^6 6JC?BTi-5o ^-LT. c 

6 0a ;05-i!r-f 5 J: 5 d^l CfS^ae 3 t^2C0te^ 

m6 4t^M\^^'^xmmu m^im^msoooT 

pm-es 0#P^||H]|5$-BrT. iS^^^HSfit^^lig 6 9 ^r^ 1 

cDSffi 6 1 com^-K.mm^ e? tm2 (r)mm e 2 1 K>ra 

40 miroS«6 li^g:Ma56 8±. I-Tib 

t>#ft^fe®«i]^6 6(^ffi±(C. ^2©»S6 2;65g« 
16 5§::/M.Tft!;t)^i7§tb^e ritic J; . m i 

6 3 SO^m 2 (OfSSe 6 4 dSJi^fiK ^FiXifc 2 S«itW 

[0 0 8 41 W±(DJ:9(c:f^M$tlfc3tx^';^:J' 6 GT- 
«. ISSIIfPe 8WSI|Y;a5 5 0/imi$tLTV^5ri:>J» 

mi^XY t\tfihfi\>\ L^biiSo-C. r<D3tx-i';^^' 6 0 
t?l4. 1 iT^S® 6 1 i: |g 2 (T^Stg 6 2 i: SriSi^SlcftS 
50 'J^ip*5C<!:;6S-e#. ri^^lcoSKe 1 <!:»2<DS 
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[0 0 8 5] f£)S. *^?g5:aiBtfc)tia^j«^*lCi3V^ 
[0 0 8 61 {»|x.lf, lai 6 (a) , (b) lC^i-J;3 

t-. ^ 1 <^s« 7 0 lc^^v^T. ^ 1 oiESM 7 1 tmf^ 

&ffiJ^7 2j;t)'f>dljt$tt/c||l(Oa^g|5 7 5 i:, ^-t 
5'^V^"®«7 4;iS^fl^tfi»MJS 7 3 J; tifht ^tL 
fc|g2<7>a^gi5 7 6 tdSJi^fig^HfefllitT-fcoTti 
V\ rw^-a-. m2©S«7 7f4. ^l(Dg||gC7 5 
±. -ri^C*>ibl^{t^lE®S« 7 3 <n>mAL\Z.W, 2 (7)£ffi 7 

sts 7 0 tcj^fig § Hfc^ 1 (o^mm 7 iRxfm2<n>m)&. 

7 7|CJf^fi£$ixfc^2<D|Efil:g7 9('oV^T^4, '>^i< 

[0 0 8 7] /iib\ ^^BJ^afflLfcJtlEfitSEfl^l-tJ^^ 

[0 0 8 8] Sfc. *^?g^SfflU3t3tie»^«^lC*iV> 
•CI4, »S07tiSjaa5tt;i5«a$n5SMgIit3tSiSa5 

OPal \m^ir 5 r t J' J; -5 T. t'-X^Jsg^Ugprt T-5tS 
[0 0 8 9] 

3tiSia«F|5t* I- J¥* tf fj -iJ 4 C T L i p CO 5: E5 <' i ;5S T* 
h. mWLtitmTm^tnfmi:^-\m-^:Lt1i^X-^ 

[HffiroffiimitlABJ] 

[Hi] *:|IW<0||l<0||i6(7)}^«ii: LT^Lfc^7'-< 
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[112] m%7'^:^i/^m^-ti>mwL^wn-t^t.ii><o 
mmmx'hi>o 

[114] P^tr-f ;^i!'^«Ji!ct-5S«S:ftfi-r5fc»(c 
ffi V ^ fetus Waj^?f^^ttro«fiK^iJi8^t- 5 fc ft toMB&Wf 

10 \fy-^tmi^^ritLim^7r^irmx'h^c 

«)»fcBll-C*S>5. 

[0 7] if^m<r>w,2<r>m-w.mmt\.x^i,i^it¥'< 
mmmx-h^o 

[0 9] I^?fex-r:^i?Sr«fiKr5atSSrSiiai-5fc«)0 
Sa5»rffi0T'fo5o 

[010] l^3fex-<^^'^«figi-5v'-hSriaM-t-5fc 

20 *(DWS0T-fc5o 

[011] *IIP^ilrSffl Lfc?tl5»i«{^W<tfe(D«^^* 

[012] :$:^m<Dm3(Omm(OWmi: LT/T^UfcJtx 
;^ ^ C»«fijc*tjiMi--5 fc*©»rffi0T'fc 5, 

©»fE0T'&-5o 

[014] l^^tx-f ;='.^*«jS-t-5S«^lii?^i-5fc* 
(7>MgP»rS0T-fc5o 

[015] l^3t7'^;^^wS8jtXS5r^1-«tli&»fffi0T' 

30 

[016] :^^m^mm \.ti^Bmmi^(Dik(Dm]^i:^ 
-rmmmsmxh^o 

[01 7] 'ijt^<D^m^mmi)^!^n^it^mfthxmm 

[018] l^3t7'-f^^<^S8itXS«::^1-0T-$)5, 
[019] t¥5l5(Ol«^(0|Egkl?r^Lfc3t'r^;^i'Sr^ 

[0 2 01 |^^tx-<;^^«?3S?iitI@Sr:T^-r0-Cfc5, 
40 [t?-§-wUiBJ] 

1 ^f^::^^. 3 ^iroSffi. 4 fe»l. 5 m 

mm. 6 v'-h. 7 3tsigi. 8 ff^iaftfflja. 9 
^m^nmmm. 10 ^YS'=3f^'^ffiii. 11 m 
i<r>mmu. 12 ^2£ogsa5. 3 0 ^f^^^. 
3 2 ^1 ©s*£, 3 3 ^1 (o^mm. 34 gE« 

Jg, 35 v'-h, 3 6 %^m. 3 7 f[20!5» 

@. 3 8 m^m.m.m.m. 3 9 #ft^fB»^^> 4 0 

^^y^V^^®. 4 1 BK^S^gP. 4 2 W,2 
(OWlMU. 6 0 itf^:^^. 6 1 ||lK)Sffi. 6 2 
50 ||2C0S:K. 6 3 f^in^mM. 6 4 ^20lE» 
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